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1 • * * 

Pressurised Aerosol Compositions 

This invention relates to pressurised aerosol compositions, in particular 
compositions of inhalation medicaments. 

Pressurised aerosols for the administration of medicaments, and indeed for 
other applications, conventionally contain one or more liquefied chlorofluorocarbons 

* 

(CFCs) as propeDant Such materials are suitable for use in such applications since 
they have the right vapour pressures (or can be mixed in the right proportions to 
achieve a vapour pressure in the right range) and are essentially taste- and 
odour-bee. - 

b recent years there has been increasing concern about the depletion of the 
ozone layer in the upper atmosphere. This is believed to be due to the release into 
the atmosphere of CFCs and has led to a search for alternative agents for use in all 
applications of CFCs. To this end, aerosols for many applications are now 
pressurised using pressurised gases such as nitrogen or hydrocarbons. However, such 
propellants are generally not suitable for use in the administration of inhalation 
medicaments since they are toxic and/or the pressure within the canister falls each 
time the device is used which leads to unreproducible dosing. 

The use of hyd?ofluorocarbons as aerosol propellants has also been suggested. 
However, considerable difficulties have been encountered in finding suspending 
agents which are soluble in hydrofluoroalkanes and capable of stabilising medicament 
suspensions. 

Surprisingly, we have found that certain polymers are both soluble in the 
aerosol propellants and capable of stabilising medicament compositions. 

Thus, according to the invention, we provide a pressurised aerosol 
composition comprising a liquefied hydrofluoroalkane, a powdered medicament 
dispersable therein and a polymer soluble in the liquefied hydrofluoroalkane, wherein 
the polymer includes recurring structural units, the units being selected from amide 
containing units and carboxylic acid ester containing units. 

The polymer may be a homopolymer, that is the polymer consists of the same 
recurring structural units, or it may be a copolymer, that is the polymer contains 
recurring units in addition to either amide containing units or carboxylic acid ester 
units. The polymer may also be a copolymer of amide containing units and 
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carbolic acid ester units. Such copolymer may be either block copolymer or 

random copolymers. 

We preter polymers which include recurring structural units containing an 

amide group. We particularly prefer the amide containing unit to be 1-ethylen* 
pyrroiidm.2K.ne. We especially prefer the polymer to be a homopolymer containing 
recurring Kmylene.pynoKdin-2-one, that is polyvmylpyrrohdone. 

In general, we have found that polyvinylpyrrolidones having a wide range of 
average molecular weights give acceptable suspensions. Although polymers can be 
characterised by their weight average molecular weights, vfccosity average molecular 
weights or number average molecular weights, it is more usual to characterise 
polymers, in particular polymers such as poIyvinylpyrroUdone, by Rvalues, in which 
K is determined from viscosity measurements using the Rkentscher equation^. 
W^GM-* 1932, 13, 5844 and 71-74). In particular we prefer the 
potoertohaveaKvalueoffromiatolSamore preferably 15 to 120: Particular 
K values and ranges that may be mentioned include 10-14, 15-18, 29-32, 88*100 and 
115-125. 

Suitable polymers containing carboxylic acid ester contaiiimg recurring 
structural units include polyvinylacetate and copolymers of vinyl acetate and vinyl 
pyrrchdone.th^ Wehavefound 
that poh^inylacetate with a weight average molecular weight of 250,000 gives 

particularly stable suspensions. 

Other polymeis that may be mentioned include acrylic acid/methacrylic acid 
ester copolymers, especially those in which the methyl and ethyl ester groups have 
been replaced with a low content of trimemylammonhimethyl groups, preferably at a 
ratio of 1:20, especially at a ratio of 1:40. We have found that such copolymers 
having a weight average molecular weight of 150,000 give stable suspensions. 

The amount of polymer in the composition wOl depend on the active 
ingredient to be dispersed, its concentration and the particular polymer selected. 
However, in general the amount of polymer is from 0.00001 to 10% w/w, more 
preferably 0.0001 to 5% w/w and especially 0.001 to 1% w/w. 

Tne compositions may, in addition to the polymer, contain other excipients, in 
particular excipients intended to improve valve lubrication and excipients to modiry 
flavour. Particular lubricants that may be mentioned include polyethoxylated 
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compounds, especially polyethylene glycol We prefer polyethylene glycol having a 
mean molecular weight of from 200 to 3000, preferably 400 to 2000, eg 1500. Other 
polyethoxylated compounds that may be used as lubricants include polysorbates, eg 
polysorbate 80, and alkyl aryl polyether alcohols, eg tyloxapoL Other lubricating 
excipients that may be mentioned include high molecular weight fully halogenated 
chlorofluorocarbons and esters of medium chain fatty acids. The amount of lubricant 
in the composition will depend on the other components of the composition, the 
active ingredient, the nature of the valve, etc In general, we prefer a concentration 
of 0.01 to 4% w/w and more preferably 0.1 to -2% w/w. 
, Flavour modifying excipients that may be added to the composition include 
peppermint oD, menthol, Dentomint (Dentomint is a tradename), saccharin and 
saccharin sodium. When the flavour modifying excipient is a solid, preferably it is 
micronised. The concentration win depend on the individual composition and the 
flavour modifying excipient In general, we prefer a concentration of 0.005 to 4% 

t w/w, more preferably 0.01 to 1% w/w. 

By the term 'hydrofluoroalkane' we mean a compound of general formula 

in which x is an integer from 1 to 3, y+z=2x+2 and y and z are both at least 1. 
Particular hydrofluoroalkanes of interest are CF,CFH, <Propellant 134a), 
o CH,CHF 2 (Propellant 152a) and CF,CrffCF, (Propellant 227> We particularly 
prefer compositions including propellant-227. 

In general the vapour pressure of the propellant mixture should be in the 
range suitable and permitted for aerosol propellants. The vapour pressure may be 
varied by mixing one or more hydrofluoroalkanes and/or some other suitable vapour 
a pressure modifying agent in appropriate proportions. 

We prefer the vapour pressure of the mixture to be in the range 20 to 100 
psig, more preferably 40 to 80 psig, eg about 60 psig. 

In certain cases we have found it advantageous to add to the compositions 
excipients capable of increasing the solubility of the polymer or of other excipients, in 
„ the propellant In general we have found that the polymers selected have a solubility 
in the propellant of at least 0.0001% w/w, preferably at least 0.001% w/w, particularly 
0.01% w/w and especially 0.1% w/w. Excipients capable of increasing the solubility 
of the polymer include liquid excipients which are more polar than the liquefied 
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Lribed to European pate., application 0 372 777. Parfcuter earipients to. oap 
ta.^^*^*---*'"*"*- 1 Howewsr, to comrast to 
(to temthtog of EP 0 372 777, we ta« found the. on* «jr small quantities of s«h 

, aadpien* are reqtnrei tov^^^^^™"* 0 ^™ 1 * 
prepared in propellant 134a with polyvinylpyrrolidone as polymer wfth a variety of 

„*, ingredienw and tea than DM «M mmm, * *» » «* ■» 
PKterably less than 2% w/w, eg 02* w/w ethanoL 

Madicamems which may be dispersed in the propellent mi«»« ac^ » 

. ttomvention indude an, medieamema which aro com^na% admiiiamrod » «* 
tag and/or nose by inhalation oE a pressurised aerosd fbrmuloooo. Such 
a^ants include drugs tor use in rhe prophylactic ot remedml rreameo. of 
reversible obstructive airways diseasei eg drop such as sodium oomoglycat^ 
mkmm l Mdiom. intoled sBroids, eg bedomettosone dipropionate, duticaaoto 

b propionate, fcudesonide and tipredene, and broncbodilatoi8i eg saHnrtanidI» 

Lwt teromaltoe. *mm+ pirbuterrd, isoprenmtoe, salmererol, fentderol and 
alts .hereof, and anticholinergic .gents such as torstm^ bromide, <ndtiop.no 
bromide and atropine ami combination, of two or more of these agenti, «g a 

a with salbutamoL „' 
Other medicaments that may be mentioned indude antihistamines, «g 
clemastine, pentamidine and salts thereof acetyl^methylcholine bromide, peptide 
hormones such as insulin and amylin, bradykinin antagonists, PLA, inhibitors, PAF 
antagonists, lipoxygenase inhibitors, leukotriene antagonists, CNS active drugs, such 

« asNMDAantagomsts.glutamateantagOaUSts.CCXagon^^ 

ma crolide compounds including FK 506, rapamycin, cydosporin and structurally 
related compounds, vitamins, vaccine,, eg MMR vaccine and polio vaccine and 
vectors for gene therapy, eg plasmids containing genes intended to correct «eneoc 

disorders such as cystic fibrosis. 

Where the medicament is intended for delivery to the lung, it preferably has a 
. particle size distribution such that a high proportion of the partides are of a sue . 
capable of penetrating deep into the lung. In particular, the medicament . 
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preferably in a form having a mass median diameter of from 0.01 to lO jim, more 
preferably from 0.1 to 4 /im, eg about 2 or 3- jim. 

The amount of medicament in the composition wfll depend on the nature of 
the active ingredient and the condition to be treated. However, the composition 
preferably comprises from 0.01 to 15% wfa preferably from 0.1 to 10% w/w, and 
most preferably from Oi to 5% w/w medicament 

According to a further aspect of the invention there is provided a method of 
producing a pressurised aerosol composition as herein described, which comprises 
dispersing the powdered medicament and the polymer in the liquefied 

hydrofluoroalkane.' 

In particular/the compositions may be produced by cold fill or pressure fin- 
techniques. In cold filling, the ingredients are placed in a tooled mixing vessel, 
cooled liquefied propeUant added and a dispersion produced by vigorous stirring. 
Alternatively, a slurry may be prepared of the ingredients in a portion of cooled 
liquid propellant and the remainder of the liquefied propeUant added under vigorous 
stirring. Aliqtfots of the dispersed composition are then filled into cooled aerosol 
cans and sealed with a suitable valve, eg a metering valve. 

In pressure filling, the ingredients are placed in a pressure vessel, liquefied 
propellant added under pressure through a valve and a dispersion of the ingredients 
in the liquefied dispersed composition are then filled, under pressure, through the 
valve into suitable cans provided with appropriate valves, eg metering valves. 

The compositions according to the invention are advantageous in that the 
solubility of the polymer is such as to ensure good dispersion of the medicament and 

smooth operation of the aerosol valve. 

The compositions of the present invention may also be advantageous in that 
they are substantially taste- and odour-free and have suitable vapour pressures tor 
the administration of medicaments by inhalation, yet are environmentally safe and 
acceptable, especially when compared with compositions including 
chlorofluorocarbons. In addition, they may be less irritant than corresponding 
, compositions including conventional surfactants such as oleic acid and sorbitan 
trioleate. 

The performance of the compositions according to the present invention-can 

be assessed using the following test procedures: 
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i Settling times 

A gtos no.de conudning to composition is genti, shaken h» toes and to 
aood apngbt Hi *e tart b«*«n so-nding to bourn uprigh. and the*, 
.pp^offlocc^ors.psrado.d^b.hepropellsmde^ 

, (u Timing is continued until complete separation defined as when three bne* of 

Jm newspaper f*. can be rend mreugh to «- * « 

^dep^onwh^d^to^ingretontfloa^sratapO. In some 

companions, compare separation does no. occur, For tosc composition* . 
J* •« ^ «- 1 » 5 is de«eranmed, 1 denoting to, . -nO, prop«o» 

, -fc ^^»*«.-^-"- 4J '•- ,l •• ,, *• , **•'* , 

ingredient is suspended. 

2. Dispersion Tests 

Dispcraran resting on compositions tamulared in cans having a metenng v*. 
on be assessed using a glass muitisrage BquH impinges, eg of to «. described., 

, fflMtlsUft™-* 4 . 1 ^^® 
. 3. Lubrication 

The lubricating effects of the composition can be assessed by filling the 

a ^i«5« ff tho can with a modified metering valve from 
formulation into a can and dosing the can win a muuiu » 

^ to rerum spang has been removed. Tin srem of to vah* is subject » a 

lubricating efficacy of the composition. 

4 Dose uniformity 
Dose uniformity is assessed by dischmging a motored dose aerosol on 

jain mg to composition into a Site, tube which has sufficient air Bowing through 
, hto entrain all to dose. The tube fe washed out with a suirable solvent ami to 
^ „£ medicament assn^d. The medicomen, entrained on to moumpmee J 
swashed off and assayed. Theverieticnofdoee^mdduoughou.toBeof 
to can is a measure of dose uuifosmUy. fn a variation of tins re* dose undo-, 

, prefeermined time and assessmg (ta to 

5 Caking potential 

Compositions lo be assessed are filled into plastic ooated glass bottles. Tfte 
ashmen, is carried on. by allowing to samples to be srared for a period of rimem 
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order that complete sedimentation and eompaction of the powder mass can take ■ 
place, eg 3 months. After that period, the glass bottles are shaken by gentle twisting 
of the hand to totally invert the bottles. The number of bottle inversions required to 
completely resuspend the drug is noted. The number gives a measure of the degree 
, of compaction of the composition. Since ease of drug particle redispersion is 
essential for dose uniformity, any imposition requiring more than 5 shakes suggests 
possible problems in long-term storage. 

Tta invention will now be illustrated, but in no way limited, by the following 

Examples, 
to Examples 
Method 

The required amounts of micronised active ingredient, suspending agent and 
other excipients, were weighed into plastic coated glass bottles and crimped with an 
appropriate valve. The desired amount of liquefied propellant was then transferred 
„ using a transfer button and the contents of the bottle sonicated to ensure thorough 
mixing. Unless otherwise stated, the fill volume for the bottles was 20 mL 
Materials 

Active ingredients •> 

AM active ingredients were micronised. In general, the active ingredients were 
, anhydrous, although nedocromfl sodium and sodium cromoglycate were used in their 
equilibrium hydrated form which each contain about 10% w/w water at room 
temperature. 

Polyethylenegrycols (PEG) 

The average molecular weight of the polyethyleneglycol used is indicated by 

tf the number 200, 400, etc following PEG. 
Halocarbon oil 

Halocarbon ofl is the proprietary name given to a series of high molecular 
weight fully halogenated chlorofluorocarbons of chlorotrifluoroethylene telomers 
obtainable from Halocarbon Products Corporation, New Jersey, USA. 

jo Miglyols 

Miglyor* neutral oils 
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Miglyol* neutral oils areesters of medium chain fatty acids and are 
sometimes referred to as fractionated coconut oils. Miglyol is a trademark of Huls 
AG. The foDowing oils were used. 

Miglyol* 810 ' 

A triglyceride of fractionated <yC lD coconut oil fatty acids classified by the 

OTA as caprylic/capric triglyceride. It meets the requirements of the British 
Pharmacopoeia 1988 for the monograph fractionated Coconut OT. It is a low 
viscosity ofl of neutral taste and smell, with a turbidity point below <TG 
Miglyol* 829 

A glyceryl ester of fractionated Q/Oo coconut fetty acids linked to sucemic 
acid and is classified by the CTFA as capryUc/capric/diglyceryl succinate. It has a 
turbidity point below -30°C, is soluble in alcohol, has a viscosity of approximately 250 
mPa* and a density of approximately 1. 

Miglyol* 840 . 

g A propylene glycol diester of saturated vegetable fatty acids with CyCio cnam 
lengths, classified by the CFTA as propyleneglycol dicaprylate/dicaprate. It meets 
the requirements of the German Pharmacopoeia, DAR9, 1st supplement, for the 
monograph Tropylenegty^^ » has a tobidi * *** 

-30°C and is soluble in 90% ethanoL 

a Polyvinylpyrrolidones . 

All polyvinylpyrroUdones used were essentially linear homopotymers formed 
oythefree radical potymerisation of N-vinylpynoUdone. PVP(K29/32), PVP(K90), 
PVP(K120), PVP(C15) and PVP(C30) refer to the polyvinylpyrrolidones obtainable 
from GAF Qemical Corporation and sold under the Trade Mark PLASDONE*. 

, PVPA7PF refers to KOUJDON 17PF, a polyvmylpyrrob-done available from BASF 

(KOLTJDON is a registered Trade Mark). 

The manufacturing processes for polyvinylpyrrolidone and the other polymers 
used herein produce polymer mixtures containing molecules of unequal chain length 
and thus different molecular weights. Such polymers are usually characterised by 
. their K values, in which K is detemrined from viscosity measurements using the 
Fikentscher equation (H. Fikentscher, CeBusocHemie, 1932, 13. 58-64 and 71-74) 
Tne polymers can also be characterised by their average molecular weights (Rw), 
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viscosity average molecular weigbtsj(K?v) and number average molecular weights 
(Mn). 

Characterising data for the polyvinylpyrrolidones used were as follows: 



to 



15 



Mw Mv Mn 



PVP17PF 15-18 9000 

K29/32 29-32 - - 

K90 94±6 1,280,000 63000 

K120 120±5 2,800,000 1,450*1 

CIS 17±1 IWOO 7000 

C3Q 30i±l 62500 • 3800 



2500 



6500 



as 



Polyvinylpyrrolidone/Wnylacetate copolymers 

Polyvmylpyirolidone/vinylacetate^opolymers are obtainable from GAF 

Chemical Corporation. The E- and 1- series of PVP/VA copolymers were supplied 
50% solutions in ethanol and isopropanol respectively. S-630 refers to the white, 
spray dried polymer of PVP/VA having the characteristics set out below. 
Characterising data for PVP/VA used: 

K value VP/VA ratio 

■ 

PVP/VA S-630 30-50 60/40 

E-535 30-50 50/50 

1-535 25-35 50/50 

E-335 25-35 30/70 



Acrylic acid/methacrylic acid ester copolymers 

The acrylic acid/methacrylic acid ester copolymers used were eopolymers 
synthesized from acrylic and methacrylic acid ethyl and methyl esters with a low 
content of quaternary ammonium groups. The molar ratio of these ammonium 
» groups to the neutral (meth)acrylic acid esters is 1:40. The weight average molecular 
weight' is approximately 150000. The polymer used was EUDRAGIT RS PM, 
obtainable from R6hn Pharma GmbH. (EUDRAGIT is a registered Trade Mark). 

Polyvinylacetate • -- 

The polyvinylacetate used had a weight average molecular weight of about 

as 26,000. 

A. Compositions containing polyvinylpyrrolidone and propellant 227 
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Be following active ingredients were formulated at the concentration shown 
with PVP in propellant 227 PLASDONE C30 (PLASDONE is a registered Trade 
Mark of GAF Chemicals Corporation). 



to 



20 



a) 






L 


1 erDutaiwe suipuoic 


5mg/ml 


2. 


Beclometnasone aipropionaic 


5mg/ml 

^r - ^^^^^F ^^^^^ 


3. 


Qalhutflmnl sulohate 


4mg/ml 


4. 


Fluticasone propionate 


4mfi/ml 


5. 


Reproteroi nyarouuonuc 


10mg/ml 


6. 


Fenoterol nyarooroniiae 


4mg/ml 


mm 

7. 


CM«lfiiifi r»mmr»frIur>ltP 

oOuium croiuogiywic 


lOmg/ml 


& 


Sodium cromoglycate 


^firmer /ml 

jumg/uu 


9. 


Ipratropium Dronuue 


0.8mg/ml 


10. 


rentannoine lsociiuuijaic 


4mg/ml 


11. 


VlCITinMiilw 


4mg/ml 


11 


a «A«tfl a maffii/lrVioliiip hrnmidc 

ACetyi*P"*ncuiyiwuviiiiiw uiuuuww 


lOmg/ml 


13. 


ttuaesonius 


4mg/ml 


b) 
L 


^m. n i« w/v pvpatpr 




Fenoterol hydrobromide 


■ 

4mg/ml 


2. 


Terbutaline sulphate 


5mg/ml 


3. 


Salbutamol sulphate 


4mg/ml 


c) 


«M,nws«wArPVPOn 




L 


Tipredane 


lOmgfol 



30 



B. Compositions containing polyvinylpyrrolidone/vinyl acetate 
copolymer in propellant 227 

The following active ingredients were formulated in propellant 227 at the 

concentrations shown. 

a) urfth n 05% w/v P VP7VA S4S30 

1. Terbutaline sulphate S^ 011 

2. Beclomethasone dipropionate 5mg/ml 

3. Salbutamol sulphate 

4. Fluticasone propionate 

5. Reproteroi hydrochloride lOmg/ml 
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Fenoterol hydrobromide 


4mg/ml 


7 


Sodium cromoglycate 


lOmg/ml 


& 


Sodium cromoglycate 


SQmg/ml 


o 

^» 


Ioratropium bromide 


0.8mg/ml 


10. 


• 

Actiyl-fl-methylcholine bromide 


lOmg/ml 


11. 


Budesonide 


4mg/ml 


b) 


untf, n.025% w/v PVP/VA S-630 




1. 


Tipredane 


lOmg/ml 



Compositions containing PVP or PVP/VA, propellant 227 and 

, 0 polyethylene glycol 

The following active ingredients were formulated in propellant 227 at the 
concentration shown with 0.5% w/v PEG600. 



a) 


™rt,nns%wA,PVPfC30} 




1. 


Salbutamol sulphate 


4mg/ml 


2. 


Sodium cromoglycate 


50mg/ml* 

• 


3. 


Reproterol hydrochloride 


lOmg/ml 

• 


b) 


witT, 0.05% wA/ PVP/VA S-630 




1. 


Salbutamol sulphate 


4rog/ml 


2. 


Sodium cromoglycate 


. SOmg/ml 


3. 


Reproterol hydrochloride 


lOmg/ml 


4. 


• 

* 

Budesonide 


4mg/ml 


c) 


*Ath<\^%^»lv?V?(^?F\ 




1. 


Terbutaline sulphate 


5mg/ml 


1 


Fenoterol hydrobromide 


4mg/ml 



* D. Compositions containing acrylic acid/methacrylic acid ester 
copolymers and propellant 227 

The following active ingredients were formulated at the concentration shown 

with 0.1% w/v EUDRAGIT RS (EUDRAGIT is a Trade Mark of R6hn Phanna 

GmbH) in propellant 227. 

30 a) 1. Terbutaline 

1 Beclomethasone dipropionate 5mg/ml 

3. Salbutamol sulphate 4m 6fal 

4. Fluticasone 4m S /ml 
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b) 



10 



c 

J. 


Rpnroterol hydrochloride 


lOmg/ml 


0. 


ppnntprol 


4mg/ml 


7 


Sodium cromoglycate 


lOmg/ml 


& 


Ipratropium Dronuuc 


0.8mg/ml 


n 

9. 




4mg/ml 


in 
1U. 


Acfitvl-fl-methvlcholine bromide 


lOmg/ml 


comi 


virions inrlnrtinr n PEG 600 




11. 


Rpclomethasone dipropiouate 


5mg/ml 


12. 


Sodium aomoglycate 


50mg/ml 


13. 


Reproterol hydrochloride 


lOmg/ml 


14. 


Fenoterol hydrobromide 


4mg/ml 



E. Compositions in propcllant 134a 

■He following active ingredients were formulated at the concentration shown 

in propellant 134a. 

„ i. Tipredane lOmg/ml 

PVP(C30) 0.1% w/w 

ethanol 5.0% w/w 

2. Tipredane lOmg/ml 

2s pvp(ao) o.i% w/w 

ethanol 10.0% w/w 

3 Nedocromfl sodium 20mg/ml 
PVP(C30) 0.1%/ w/w 

„ ethanol 5.0% w/w 

4 Nedocromfl sodium 20mg/ml 
PVP(C30) 0.1% w/w 
ethanol 10.0% w/w 

" 5 Tipredane lOmg/ml 

PVP/VAS-630 0.1% w/w 

ethanol 5.0% w/w 



40 



6. Tipredane lOmg/ml 

PVP(C30) " 0^5% w/w 

ethanol 5.0% w/w 

7 Tipredane lOmg/ml 
PVP(C30) 0.5% w/w 

ethanol 5.0% w/w 
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■i 





8. 


Nedocromi] sodium 
PVP/VA S-630 


20mg/ml 
0.1% w/w 
5.0% w/w 


5 


9. 


Nedocromfl sodium 
PVP/C30 

ethanol 


20mg/ml 
0.25% w/w 
5.0% w/w 


10 


10. 


• 

Nedocromil sodium 

PVP(C30) 

ethanol 


20mg/ml 
03% wM 
5.0% w/w 

• 


15 


11. 


Tipredane 
PVP(OO) 
PEG 600 
ethanol 


lOmg/ml 
0.1% w/w 
03% w/w 
5.0% w/w 


20 


11 


Tipredane 
PVP(OO) 
.PEG 600 
- ethanol 


• 

10mg/ml 
Q.1% w/w 
03% w/w 
10.0% w/w 


25 


13. 


Nedocromil sodium 
PVP(C30) 
PEG 600 
ethanol 


20mg/ml 
0.1% w/w 
03% w/w 
5.0% w/w 


30 

* * 


14. 


• 

Nedocromil sodium 
PVP(C30) 
PEG 600 
ethanol 

• 


20mg/ml 
0.1% w/w 
03% w/w 
10.0% w/w 




15. 


Nedocromil sodium 
PVP(C30) 
PEG 600 
. ethanol 


• 

20mg/ml 
0.05% w/w 
03% w/w 
05% w/w 


a 


16. 


Beclomethasone 
dipropionate 
PVP/VA S-630 
ethanol 


5mg/mi 
0.1% w/w 
2.0% w/w 


45 


17. 


Beclomethasone 
dipropionate 
PVP/VA S-630 
ethanol 


5mg/ml 
0.1% w/w 
5.0% w/w 



18. 



Beclomethasone 
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dipropionate 5mg/ml 
PVP(C30) 0.1% w/w 

ethanol 5.0% w/w 

F. Compositions containing polyvinylacetote 

a) in propellant 134a 

t Tipredane lOmg/ml 

« , • i 0.042% wAv 

Polyvinylacetate 

2 Nedocromfl sodium 20mg/ml 

», * Lmm. 0.042% w/w 

Polyvinylacetate 

b) in propellant 227 

1. Tipredane lOmg/ml 

«, • I*-.*,*. 0.035% w/w 

Polyvinylacetate 

2. Nedocromfl sodium 20mg/ml 

» . • 0.035% w/w 

Polyvinylacetate 

G Compositions using polyvinylpyrroUdone of different Rvalues 

The following active ingredients were formulated in propellant 227 at the 

concentrations shown, with 0.1% w/w polyvinylpyrrolidone having the Rvalue show* 
a) PVP(K29/32) 



lOmg/ml 
20mg/ml 
20mg/ml 



L Tipredane 

2. Nedocromfl sodium 

3. Sodium cromoglycate 

4. Reproterol hydrochloride 

5. Salbutamol sulphate 4mg/ml 

b) PVP(K90) 
L Tipredane 
2. Nedocromfl sodium 

c) PVP(K120) 

1. Tipredane 

2. Nedocromfl sodium 

d) PVP(C1S) 

L Tipredane 

2. Nedocromfl sodium 
Compositions using polyvinylpyrrolidone/vinylacetate 



10mg/ml 
20mg/ml 

lOmg/ml 
20mg/ml 

lOmg/ml 
20mg/ml 
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copolymers of different vinylpyrroUdone/vinylacetate ratios 

Tipredanc and nedocromi) sodium were formulated in propeliant 227 at the 

concentrations shown, with 0.1% w/w PVP/VA having the 

vinylpyrrolidone/vinylacetate ratio shown. 

a) Nedocromil sodium 20mg/ml 

1. PVP/VA E-535 (50/50) 

2. PVP/VAI-535 (50/50) 

3. PVP/VA E-335 (30/70) 

a 

b) Tipredane lOmg/mi 

L PVP/VA E-535 (50/50) 

2. PVP/VA 1-535 (50/50) 

3. PVP/VA E-335 (30/70) 
L Further tipredane formulations 



Tipredane . PVP/VA S-630 





Ex 


Ymff/mll 

• 


% w/w 




i 


' .4. 


0.0025 




2 


4 


0.01 


20 


3 


4 


0.025 




4 


4 


0.05 




5 


10 


0.0025 




6 


10 


0.01 




7 


10 


0.025 


25 


8 


10 


0.05 




9 


30 


0.0025 


* 


10 


30 


0.01 




11 


30 


0.025 




12 


30 


0.05 


30 


13 


4 


0.0025 




14 


4 


0.01 




15 


4 


0.025 




16 


4 


0.05 




17 


10 


0.0025 


35 


18 


10 


0.01 




19 


10 


0.025 




20 


10 


0.05 




21 


30 


.0.0025 




22 


30 


0.01 


40 


23 


30 


0.025 




24 


30 


0.05 




25 


4 


• 



PVP/C30 
% w/w 



0.0025 



Propeliant 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

134a 
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if 
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26 
27 
28 
29 

$ 30 
31 
32 
33 
34 

to 35 
36 
37 
38 
39 

is 40 
41 
42 
43 
44 

a 45 
46 
47 
48 

7S J. 



30 



30 
30 



0.01 


134a 


0.025 


134a 


0.05 


134a 


0.0025 


134a 


0.01 


134a 


0.O25 


134a 


0.05 


134a 


0.0025 


134a 


0.01 


134a 


0.025 


134a 


0.05 


134a 


0.0025 


227 


0.01 


227 


0.025 


227 


0.05 


227 


0.0025 


227 


0.01 


227 


0.025 


227 


0.05 


227 


0.0025 


227 


0.01 


227 


0.025 


227 


0.05 


227 



Compositions containing flavouring agents 

The Mowing compositions were made up in propeUant 227, with 0.1% w/w 



PVP/VAS-630. 



30 2. 



3. 



Nedocromil sodium 
peppermint oil 
Nedocromil sodium 
menthol 
saccharin 
Tipredane 
menthol 
saccharin 



20mg/ml 
0.1% w/w 
20mg/ml 
0.05% w/w 
0.03% w/w 
lOmgfrnl 
0:05% w/w 
0.03% w/w 



K. Compositions containing additional excipients 

The following composition was made up in propeUant 227, to examine the 
effects of different excipients as valve lubricants, 
a) Nedocromil sodium 20mg/ml 



PVP/C30 



0.1% w/w 
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IS 



b) 



c) 



d) 



30 



Lubricant 
Menthol 

Saccharin, micronised 
Lubricants: 
PEG 200 

m 

PEG 400 
PEG 600 
PEG 1000 
Miglyol 810 
Migiyol 829 
Miglyol 840 
Ethyl oleate 
Halocarbon oil 27 ' 
Tyloxapol 
Polysorbatc 80 
Nedocromil sodium 
PVP(C30) 
PEG 1500 
Menthol 

Saccharin, micronised 
Tipredane 
PVP (C30) 
Lubricant 
Lubricants: 



PEG 600 
PEG 1001 



Tipredane 
PVP (00) 
Lubricant 
Lubricants: 



PEG 600 
PEG 1000 
PEG 1500 



0.5% w/w 
0.05% w/w 
0.03% w/w 



20mg/ml 
0.10% w/w 
0.20% w/w 
0.05% w/w 
0.03% w/w 
10.0mg/m) 
0.10% w/w 
0.50% w/w 



10.0mg/ml 
0.10% w/w 
0.20% w/w 
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A pressurised aerosol composition comprising a liquefied hydrofluoroalkane, 
a powdered medicament disable therein and a potymer soluble in the liquefied 
hlfluoroalkane. .herein the polymer includes purring structural units, the units 
being selected from amide containing units and carboxylic add ester contauung unit, 

2. a composition according to Claim 1, wherein the polymer contains recurring 
structural units containing an amide group. 

3 . A composition according to Claim 1 or Claim 2, wherein the polymer 
includes recurring Umylene-pyrrolidin.2K>ne units. 

4 . A composition according to any one of Claims 1 to 3, wherein the polymer * 

f W !C^n according to any one of Claims 1 to 3, wherein the polymer is 
a copolymer containing recurring l.emylene.pyrroUdin.2-one units. 

6 . A composition according to any one of Claims 1 to 3 or Claim 5, where* 
the polymer is po ^IpyrrohtoeAonyl acetate copolymer. ^ 

7 . A composition according to Claim 1, wherein the polymer is polyvmylacetate 
or a copolymer of acrylic acid and methacrylic acid esters. 

g. A composition according to any one of the preceding claims, wherein the 
concentration of polymer is from 0.00001 to 10% w/w. 

9 A composition according to any one of the preceding claims, wherein the 
me dicament is selected from one or more of terbutaline sulphate, betamethasone 
propionate, salbutamol sulphate, fluticasone propionate, reproterol hydrochlonde, 
fenoterol hydrobromide, sodium cromoglycate, nedocromil sodium, tmredane, 
pentamidine isoethionate, clemastine, acetyl-^-methylcholine bromide and 

10 A process for the preparation of a composition according to Qann 1» which 
comprises dispersing fl* powderod medicamem and *e polymer in fte hqneoed 
hydrofluoroalkane. 
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